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INTRODUCTION
One of the challenges in the post-genomic era is to accelerate the functional analyses of uncharacterized proteins. It is commonly believed that identification of interaction partners for a protein of unknown function should provide novel insights into its biological function. Recently, increasing use of high-throughput two-hybrid analysis from Saccharomyces cerevisiae (Walhout and Vidal, 2001) , Drosophila melanogaster (Giot et al., 2003) and Caenorhabditis elegans (Li et al., 2004; Walhout et al., 2000) has generated an enormous amount of data. The knowledge of interactions conserved in other organisms (or interologs) (Walhout et al., 2000) ought to represent useful information that will allow the formulation and testing of biological hypotheses. This comparative genomics strategy (Walhout et al., 2000; Wojcik and Schachter, 2001) may facilitate functional annotation of uncharacterized proteins.
As the genomic era continues to unfold, it is becoming increasingly apparent that protein interaction networks are extremely complex. There is clearly a need for the exploration of these datasets and the development of a systematic and stepwise approach that can predict and compare the protein-protein interaction networks in different model organisms. Several databases, such as IPPRED (Goffard et al., 2003) and STRING (von Mering et al., 2003) , focus on the prediction of protein-protein interactions. The former is designed to predict such binary interactions that are present in different organisms. The latter predicts association based on phylogenetic profiling, genomic proximity and by neighboring. In contrast, we have previously established a methodology combining various publicly accessible databases to reveal the interaction networks related to Aurora kinases (Tien et al., 2004) . This proposed interaction model, including binary (direct) interactions and their interaction networks, was based upon the notion that some of the interacting proteins may also be evolutionarily conserved (i.e. from yeast to humans), interacting with each other in the same spatial configurations within cell compartments. In addition, interacting partners may be found within the same gene-expression cluster and, thus, genes with similar expression patterns may respond to the same functional category of protein, examples in (Eisen et al., 1998; Marcotte et al., 1999) , and therefore they can be used to aid in interaction-target selection. 
STRUCTURE OF THE DATABASE
POINT has been designed to predict protein-protein interaction networks that are evolutionarily conserved from mouse, fruit fly, worm and yeast and thence to human.
To construct the predicted human protein-protein interaction networks, a large quantity of protein interactions data was imported into our database from DIP (Xenarios et al., 2002) . However, these datasets do not reach saturation level, and this resulted in substantial limitations to the protein interaction maps of potential interologs. Furthermore, protein-protein interactions often occur between protein domains but not full-length proteins. Global sequence alignments by BLAST (Altschul et al., 1990 ) may miss domain-based interactions across organisms. With these two considerations, a given query of a human protein sequence will be searched by BLAST against protein sequences from various different organisms downloaded from PIR-NREF (Wu et al., 2003) . To satisfy the different needs of users, five proteins with the highest homology in a given organism will be shown in the search results. Next, the user can manually select potential orthologues and then search for proteins that interact with this orthologues; two levels of radial network expansion will be included in the search results. This step reduces the possible absence of predictive interacting proteins when they are mapped back to the human proteins, since the conserved interactions may be either functionally linked or indirect protein-protein interactions (i.e., in a protein complex). Finally, the search tree for the interacting proteins in a given organism can be automatically transformed into human proteins using another homology search by BLAST. The workflow of POINT is illustrated in Figure 1 . Visualization of protein-protein interactions can be represented by two approaches.
First, a graph of the protein-protein interactions networks is visualized via a Java applet (Mrowka, 2001 ) as shown in Figure 2(a) . Second, the graph provides a tree-view structure with hyperlinks to external databases, such as GO, PIR-NREF, UniGene (Wheeler et al., 2004) and UniProt , as shown in Figure 2 (b). In addition, as protein-protein interactions require precise spatial proximity and temporal synchronicity, POINT also provides additional information with respect to such predictive interactions. Each identified protein may be visualized with its annotation from Gene Ontology (GO) (Harris et al., 2004) , as well as in terms of the cell cycle state using the human cell cycle microarray database (Whitfield et al., 2002) or the yeast cell cycle microarray database (Cho et al., 1998) . This additional information adds valuable parameters, allowing mimicry of interactions within the living cell, and can also be utilized to prioritize potential candidates for a given query 
STATE OF THE DATABASE
POINT embraces several well-established groups of biological software programs and databases as data sources and these are then used for the evaluation of protein-protein interactions (Table 1) . POINT is updated periodically based on the release version of DIP. In addition, the source code for developing this system is open-source and can be freely accessed on request. 
FUTURE DIRECTIONS
To provide a better prediction of a protein interaction map in a target organism, it is necessary to rely on a comprehensive analysis of the protein interaction maps of other reference organisms. Several databases, such as BIND (Bader et al., 2001) , have extensive collections of protein-protein interaction datasets. These public accessible datasets will be continuously incorporated into POINT. In addition, we anticipate that additional biological datasets, such as the systematic knockout phenotype data, may provide improved evaluation and help target prioritization. Prediction from more model organisms will be included in the future to offer more information relevant to the different biological requirements of various researchers. In order to determine the most accurate orthologues, the use of conserved domain database such as Pfam and PROSITE will also be integrated. This may help solve problems with respect to those proteins lacking domain information because the whole protein sequence was identified directly by BLAST.
